
























This publication is available from the NASA Center for AeroSpace Information, (301) 621–0390.

REPORT DOCUMENTATION PAGE

2. REPORT DATE

19. SECURITY CLASSIFICATION
 OF ABSTRACT

18. SECURITY CLASSIFICATION
 OF THIS PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503.

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

Form Approved

OMB No. 0704-0188

12b. DISTRIBUTION CODE

8. PERFORMING ORGANIZATION
 REPORT NUMBER

5. FUNDING NUMBERS

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

6. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

13. ABSTRACT (Maximum 200 words)

14. SUBJECT TERMS

17. SECURITY CLASSIFICATION
 OF REPORT

16. PRICE CODE

15. NUMBER OF PAGES

20. LIMITATION OF ABSTRACT

Unclassified Unclassified

Technical Memorandum

Unclassified

National Aeronautics and Space Administration
Lewis Research Center
Cleveland, Ohio  44135–3191

1. AGENCY USE ONLY (Leave blank)

10. SPONSORING/MONITORING
 AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

National Aeronautics and Space Administration
Washington, DC  20546–0001

Available electronically at http://gltrs.grc.nasa.gov/GLTRS

February 1995

NASA TM–106865
AIAA–95–0732

E–9477

WU–537–02–21–00

20

A03

Crossflow Mixing of Noncircular Jets

D.S. Liscinsky, B. True, and J.D. Holdeman

Dilution; Jet mixing; Gas turbine; Emissions; Combustion chamber

Unclassified -Unlimited
Subject Category: 07

Prepared for the 33rd Aerospace Sciences Meeting and Exhibit sponsored by the American Institute of Aeronautics and
Astronautics, Reno, Nevada, January 9–12, 1995. D.S. Liscinsky and B. True, United Technologies Research Center,
East Hartford, Connecticut 06108 (work funded by NASA Contract NAS3–25954); J.D. Holdeman, NASA Lewis
Research Center, Responsible person, J.D. Holdeman, organization code 2650, (216) 433–5846.

An experimental investigation has been conducted of the isothermal mixing of a turbulent jet injected perpendicular to a
uniform crossflow through several different types of sharp-edged orifices. Jet penetration and mixing was studied using
planar Mie scattering to measure time-averaged mixture fraction distributions of circular, square, elliptical, and
rectangular orifices of equal geometric area injected into a constant velocity crossflow. Hot-wire anemometry was also
used to measure streamwise turbulence intensity distributions at several downstream planes. Mixing effectiveness was
determined using (1) a spatial unmixedness parameter based on the variance of the mean jet concentration distributions
and (2) by direct comparison of the planar distributions of concentration and of turbulence intensity. No significant
difference in mixing performance was observed for the six configurations based on comparison of the mean properties.
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